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<?=area (A'67'H- V.Xx MSI2+ QTL)=(l'r2-i$s/2) sq. inches. 

.-. yp=chance that it touches or falls on both diagonals= — = — . 

... ?> lS%/-2— 
.•. j>, =chance that it touches or falls on one diagonal = -j-= — -j- — . 

c 152— 4*>v/' ; 

.-. n.s chance that it does not touch or fall on a diagonal = - T - — — — . ". 
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••• P+Px +/>t = l- 
Note. — This problem was solved with different results by II. W* Draughon. 

Hon. Sosiah Drunimond and . Professor Draughon and \s result 

is r J,. They suppose that the surface of the coin must be entirly on the given 
square, thus reducing the area of the surface upon which the centre of the c>in 
may fall by a half-inch strip on each side. 

Mr. D. consider the surface as though it were the bottom of a box. In 

this case, the area on which the coin coifld fall is I 144— ( I J I square 

4 
inches. Then the probability required is .. , . Each of these three results - 

1 J ' oc2— n 

is right when viewed from the stand-point of its author, but wc arc doubtful 
whether the result T J T can be harmonized with the theory of probability. 

11. Propoiod by ARTEMAS MARTIN, A. M., Pb. D., LL- D., U. 3. Cotst and Qojdotio Sorray 
Offloo, Washington. D. 0. 

Find the average area i.f a triangle formed by joining .a corner of a cube 
with any two points within the cube. 

Solution by P. P. HATZ. M 8« . Ph. D , Profmor of Mathomaties and Aitronomy in Now 
Windsor Collogo, Now Windsor, Maryland, tnd Profouor B M ZERR. A. M„ Principal of High 
Sohool, SUonton, Virginia- 
Take a lower corner O of the cube as the origin of co-ordinates, ami 
let /', and /', be any two points taken at cundom within the cube Make 
(.?, y, z) and («, >•, it:) the Cartesian triple co-ordinates of P, and /'» respective- 
ly; then wHI 01\ = | (•*« + y* +3*), and 01\ = %/(«* -f v* + »)*). 

Considering /', the remoter point with respect to the origin of co-ordi- 
nates, we have I\P t <=\ [(r— '<)* + (y— <•)* + (*— w)*]; and consequently, 

cosz/'^^cos^^^-i^-l^^^il "* + »■* + "« 

■ ■ Sm ^=v/tl-co8'^= -I %5-jrxo -frr-*— 1 ' an<l 

AF l OP t -A-HOP t ){OP t Yun+-U , '[(v*-«y) t H->ot--iu) t + ('r : ,- t -i)*\. 
Hence the required average area becomes 
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iii which x represents a side of the given cube. The labor required to perform 
the indicated integrations is enormous — enough to discourage the most enthusi- 
astic matheinatical genius. 

Notk— Since the parenthetical expressions in A/', /' t ^= I %/[('••'*— »///)* 
+ (//•./• — >/:)* +(wy—v2)*] ropresont respectively 2(Area of the projections of 
of A "/\1\) on the co ordinate planes XV, XX, the result of problem 2, 
Average and Probability in April No. of the Monthly, substituted in these 
expressions gives a /*, P t #=tYi<*' >/'& us the required average area. — M.vrz. 



MISCELLANEOUS. 



OondaeW by J. M. OOLAW, Montoroy. V» All oontrimtioni to this doptrtmont ihauld bi Met to him. 



SOLUTIONS TO PROBLEMS. 



11- ProfOMl by OEABLBS S. H7ERS, Cuton Ohio 

"Assuming: the earth's orhit to be a circle, if a comet move in a parabola 
around the sun and in the nlane of the earth's orbit, show that the comet cannot re- 
main within the earth's orbit longer than "8 days." 

I. dotation by WILLIAM HOOVER,. A. at Ph. D., Profosoor of Mathomotioi tad Astronomy in 

tb» Ohio Uiimoity, AtktM. Ohio 

Let 4<t = the latus rectum of the comet's orbit, p*»itB distance at any 
time from the sun. p=*the perpendicular from the sun upon a tangent to the 
comet's path. 7 r =the attractive force of the sun, ^ = the double area described 
by p in a unit of time, and the angular co-ordinate corresponding to p. Then 

FJ £ Tp '••• (1) ' »nd from the paraboh^-g-i-,:.-. F=-^_... .(2). 

6 
I^t F- ^ when p= 1 : then // = ,/C-M) .... (3), and F= "V • • • • (*)• 

If r»»the radius of the earth's orbit, and r=*the velocity of the earth, 

•i>'-** rF-~ — , or >•=»/ — . Then 0r-*-r** —^-r =thc time required for the 

r \ r I ^ * 

earth to describe the arc subtending the angle H at the sun ■ . • - (e). 
For the comet, dt=> — j- . . . .(5), and from the parabola, 

P= t-. jj- = rnr ( fi )- This gives p*d»= j-r-^ , and then (5) gives 

1+CO80 eos'i" cos'i" 



